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Introduction
Men who have sex with men (MSM) are generally considered to be at increased risk for a range of sexually transmitted infections (STIs), including gonorrhoea and human immunodeficiency virus (HIV) infection [1] . This is supported by the observation that in the Netherlands in 2010, 19% of MSM attending an STI clinic were diagnosed with one or more STIs, compared with 12% of heterosexual attendees [1] .
Since 2003, an epidemic of lymphogranuloma venereum ( LGV) has been ongoing among MSM in Europe [2] . The first cases of the epidemic were reported in Rotterdam, the Netherlands [3, 4] . Before 2003, the incidence of LGV in the Netherlands had been approximately five cases annually, and LGV was considered to be a rare tropical disease endemic in other areas of the world, including Africa, India, Asia and the Caribbean [5] . The 1,693 cases reported during this epidemic showed several similarities: they were all male, specifically MSM, over 25 years-old, and the majority (80-100%) was HIV-positive [6] . After careful investigation of this first Dutch outbreak, sexual contacts of these patients were traced to Belgium, France, Germany and the United Kingdom [4] , which could explain the rapid spread of the disease throughout Europe.
LGV is a bacterial infection caused by the L1, L2 or L3 serovars of the intracellular bacterium Chlamydia trachomatis [7] . C. trachomatis infection with serovars D to K is mostly associated with mild to asymptomatic infection. However, LGV is considered to be a more invasive infection that results in symptomatic infection in the majority of cases [8] . The ulcerative nature of LGV has been suggested to be associated with increased STI transmission, for example of HIV and other bloodborne infections such as hepatitis C [3, 7] .
After the first cluster of LGV cases was reported in January 2003, enhanced surveillance of the disease was implemented in the Netherlands [9] . Increased awareness of the disease resulted in the development of a European guideline advising on control measures [10] . The two main recommended interventions were partner notification and monitoring patients until all symptoms have disappeared, to prevent further spread.
The primary guideline for LGV testing at STI clinics in the Netherlands was developed by the National Preparedness and Response Unit of the Dutch Centre for Infectious Disease Control (CIb/LCI) at the National Institute for Public Health and the Environment (RIVM) [11] . This guideline recommends LGV testing for all MSM presenting with clinical symptoms. Furthermore, the Dutch Society for Dermatology and Venereology (NVDV) published in 2005 their recommendation that LGV testing should be performed for all MSM with anorectal chlamydia [12] . The guideline developed by the NVDV is a broader second-line guideline, which may also be considered by STI clinics in addition to the RIVM guidelines. However, it is currently being discussed whether only HIV-positive MSM and MSM showing STI symptoms should be tested for LGV.
This study aims to provide an update on how the epidemic of LGV among MSM in the Netherlands developed over the period from January 2006 to December 2012, and its implications for current and future control policy, by analysing quantitative STI surveillance data.
Methods

Study sample and design
This study is a time-trend analysis of surveillance data, including data on MSM attending any STI clinic in the Netherlands between 1 January 2006 and 31 December 2011. MSM were defined as men who have sexual contacts either exclusively with men or with both men and women. The dataset contained 92,271 consultations by MSM in this time period, and data collection did not allow for identification of repeat visits of the same individual. In addition, preliminary data on LGV testing and diagnoses of the first half of 2012 were included.
Data collection
At the STI clinics, STI consultations were conducted anonymously and reported to the RIVM facilitated by a web-based application called SOAP. For all clients, information on demographics and behavioural risks was collected by an interview with a nurse or medical doctor. Each STI consultation involved laboratory testing and medical examination. Clients were routinely tested for chlamydia, gonorrhoea, syphilis and HIV infection [1] .
LGV diagnosis is a two-step process. First, samples obtained from clinic attendees were routinely tested for chlamydia. According to the Dutch guidelines, anorectal testing for chlamydia was performed based on reported risk behaviour and/or symptoms [11, 12] . If the anorectal chlamydia test is positive, further testing for LGV serovars can be performed.
Data analysis
Characteristics of MSM were investigated by applying descriptive statistics. Within the group of MSM tested for LGV, chi-square testing was applied to investigate whether there was a significant association (p<0.05) between the characteristics and LGV test result.
Based on the dates of the consultations, time trends for the positivity rate for LGV were investigated. Positivity rates were obtained by calculating the proportion of LGV-positive cases among all MSM in whom LGV testing was performed. Furthermore, the proportion of anorectal chlamydia-positive MSM for whom LGV testing was performed was calculated to investigate whether there were geographical differences in testing practice. We followed the division of the Netherlands into eight different regions with one central STI clinic per region, as described in Vriend et al. [1] .
Univariate logistic regression analysis was performed to select relevant variables to be included in multivariate logistic regression analysis for risk factors for
LGV infection. Variables with a significance of p<0.20 were included in subsequent analyses. The effect of the variables was investigated for LGV-positive MSM compared with LGV-negative MSM.
LGV-negative MSM were defined as MSM with an anorectal Chlamydia infection, but with a negative LGV test result. MSM with a negative anorectal chlamydia test were defined as anorectal chlamydia-negative MSM. MSM without an anorectal chlamydia test were defined as not anorectally tested MSM.
A backward stepwise approach was selected to investigate which variables were significant risk factors for LGV infection. For multivariate analysis, the confidence level for statistical significance was set at p≤0.05. To investigate time trends, these analyses were also performed after stratification by year. All statistical analyses were carried out using IBM SPSS Statistics 19.
In addition, a crude estimation was made to investigate how many cases could potentially be missed among the anorectal chlamydia-positive MSM for whom LGV testing was not performed. This estimation was made by extrapolating positivity rates for significant risk factors to the population of anorectal chlamydia-positive MSM for whom LGV testing was not performed. Differences in diagnostics and number of LGV patients between STI clinics were not taken into account in this estimation.
Results
Study population
In 63,228 of the 92,271 (69%) consultations of MSM between 2006 and 2011, an anorectal Chlamydia infection was tested for, with 6,343 positive anorectal chlamydia diagnoses, a positivity rate of 10%. In 4,776 of these 6,343 consultations (75%), LGV testing was performed and between 2006 and 2011, 414 cases of LGV were diagnosed (Table 1) . The annual number of reported LGV cases among MSM tested for LGV started with 34 in 2006, and in 2011, 69 cases were reported by the STI clinics ( Figure 1 ). Over this period, the annual number of reported cases fluctuated. Recent data from 2012 showed that 184 LGV cases were diagnosed in 2012.
The main differences between LGV-negative and LGVpositive MSM were in age and HIV status. Among anorectal chlamydia-positive MSM and MSM tested for LGV, approximately 15% were 40 to 44 years-old, whereas 26.3% (n=109) of LGV cases belonged to this age group (p<0.001). Furthermore, among MSM who were tested for LGV, 33.0% (n=1,574) were HIV-positive, and among LGV cases, 70.5% (n=292) were HIV-positive (p<0.001). Analyses of the characteristics of LGV cases by year showed no significant trends (data not shown).
Overall, 75.3% (n=4,776) of all cases of anorectal chlamydia were tested for LGV (Table 1 ). In 2010 and 2011, these were 85.8% (n=1,136) and 82.5% (n=1,195) respectively. Figure 2 illustrates that LGV testing rates differed per region, ranging from 6.5% to 98.3%.
Positivity rate
Over the period from 2006 to 2011 the overall positivity rate for LGV testing was 8.7% (Table 1 ). Since 2006, the annual number of LGV tests performed has steadily increased from 342 in 2006 to 1,195 in 2011 ( Figure 1 ). Until 2008, the increase in the number of tests was reflected in an increase in the number of LGV cases diagnosed. After 2008, the number of tests increased while the number of cases diagnosed did not, resulting in a decreasing positivity rate from 2007 onwards, with 6% in 2010 and 2011. In 2012, a rise in positivity rate was seen (13.1%).
Risk factors
Risk factors for LGV infection were investigated using MSM who tested negative for LGV as the reference population ( Table 2 ). The two risk factors for LGV infection with the highest odds ratios were HIV positivity (OR=4.1, 95% CI:3.2-5.3) and symptoms at the time of consultation (OR=4.1, 95% CI:3.1-5.3). Other identified risk factors for LGV were having had more than 50 sexual partners in the past six months (OR=3.7, 95% CI: 1.1-12.4), no condom use during last sexual contact (OR=2.2, 95% CI:1.2-3.9), homosexuality (as opposed to bisexuality; OR=2.2, 95% CI:1.1-4.2) and increasing age with a peak in the group aged 40-44 years (OR=2.1, 95% CI:1.5-2.8).
Underestimation of cases
By restricting the testing policy to a specific population of MSM positive for anorectal chlamydia, cases may be missed. Two strong risk factors identified in this LGV: Lymphogranuloma venereum.
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Discussion
The results indicate that while the incidence of LGV fluctuated during the period from 2006 to 2011, there was no clear increasing or decreasing trend. However, the reported incidence remained consistently higher than before the first outbreak in 2003 [5] . Data from 2012 showed a further increased number of reported LGV cases as well as a higher rate of positive tests.
Since the proportion of MSM with an anorectal chlamydia infection tested for LGV remained stable over time (around 75%), the increase seems to be a real increase in positivity rate, rather than an increase due to more diagnostic testing. Although it remains unknown how the epidemic will develop in the future, current data underline the importance of active testing and continuous monitoring of the infection. After 2005, the annual number of LGV tests increased sharply, maybe due to widespread uptake and implementation of the RIVM and NVDV guidelines by municipal health centres. Until 2008, the number of LGV diagnoses also showed a slight increase, suggesting that implementation of these guidelines had improved case detection. It is therefore worrisome that in several regions
LGV testing rates were low among MSM positive for anorectal chlamydia. This not only hampers national surveillance, but also detection and treatment of LGV infections.
The present study showed that older age (>40 years), clinical symptoms, sexual preference, having many partners in the past six months (>50), not using condoms, and HIV positivity remained the main risk factors for LGV infection. These findings are similar to previous studies in which the majority of LGV infections were symptomatic, contrary to infection with other C. trachomatis serovars [13, 14] , and in which HIV seropositivity was a strong risk factor for infection [15, 16] . Taken together, these observations suggest that LGV infection is still primarily located in a specific population.
That the two most used guidelines for LGV diagnosis and treatment at Dutch STI clinics recommend different testing policies for LGV, can have caused the diverging testing policies observed, which may have resulted in an underdiagnosis. As shown in the present study, restricting the testing policy according to, for example, the risk factors of showing symptoms and HIV positivity results in underdiagnosis. However, health benefits gained by increased detection will always need to be weighed against the costs for such testing. Additional research is needed into the consequences of a certain degree of underdiagnosis resulting from a restricted testing policy in the Netherlands.
In particular, it is not known whether a shorter treatment regimen would be sufficient to treat asymptomatic LGV infections. All people attending Dutch STI clinics are routinely tested for chlamydia. Since LGV is caused by C. trachomatis L serovars, cases are already prescribed treatment for this infection. The standard treatment regimen for anorectal chlamydia is one week of doxycycline. If the standard treatment regimen for non-LGV serovars were sufficient to treat asymptomatic LGV infections, the focus could shift towards the detection of symptomatic infections requiring additional treatment and the impact of the resulting underdiagnosis on the health situation in the Netherlands would be reduced. STI surveillance is instrumental in monitoring the disease situation and contributes to the evaluation of implemented control strategies. Currently, STI clinics can prioritise their policy according to the local situation. This became evident by investigating LGV test rates for anorectal chlamydia-positive MSM in different regions, and was also evident in conversations with experts in the field. Different regions applied different testing criteria, and a consequence may be that national trends identified by surveillance are distorted and opportunities to interrupt transmission were missed. Furthermore, different guidelines provide different advice. Attempts to harmonise different guidelines are ongoing. A new version of the secondary care guideline is currently in development and is expected to be published at the end of 2013.
Since the start of the epidemic of LGV in 2003, the infection has remained limited to the MSM population. Spread of the infection to the general population, for example through bisexual MSM to heterosexual women, could be an important risk. There have recently been reports describing cases of rectal and bubonic LGV in women [17, 18] . These reports indicate that expansion of LGV infection to other populations remains a realistic possibility. Therefore, it is important to remain vigilant for LGV infections also in heterosexual men and women with anorectal Chlamydia infections. Taken together, our results indicate that on the one hand, LGV mainly occurs in a specific population of MSM and it is only rarely observed among heterosexual males and females. On the other hand, it remains important to prevent and treat LGV in heterosexual men and women. Surveillance of these populations may allow to detect an expansion of the infection at an early stage.
A limitation of the present study is that LGV is not a notifiable disease in the Netherlands. Only data collected during STI consultations at STI clinics were available. However, reports from experts in the field suggest that a substantial proportion of LGV cases may be diagnosed at other sources of care such as hospitals. Another limitation is that the study was based on routinely collected surveillance data. Previous research shows that specific high-risk behaviour is an important risk factor for LGV infection [8] . Therefore, additional research could be performed to investigate in more detail which risk behaviours are risk factors for LGV infection among MSM in the Netherlands. If specific sexual practices result in increased risk, targeted prevention strategies could be developed.
Conclusion
Since LGV emerged as an STI among MSM in 2003, the incidence has been fluctuating around a level consistently higher than before the first outbreak. Over time, the infection has affected the same population as the one in which it originally emerged. Furthermore, recent case reports describe cases of LGV among women, and data for the first half of 2012 showed again an increased number of reported cases of LGV. Taken together, these observations underline the importance of tracing and monitoring the infection by strengthening and harmonising LGV diagnostic testing among MSM who are positive for anorectal chlamydia.
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